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Studies on Biosilica Formation in the Leaves of Gramineous Plants
Structure, Function, and Effective Utilization

Noriaki Ozaki, Takuya Ishida, Akiyoshi Osawa, Hayato ShiShido, Hiromi Sato, Keiju Okano,
Yuko Yoshizawa

Department of Biotechnology, Faculty of Bioresource Sciences, Akita Prefectural University

Biomineralization is a widespread phenomenon by which living organisms produce minerals using organic materials under ambient temperature
and normal pressure. A representative example of biologically formed silica has been well characterized in the cell wall of diatoms and spicules of
glass sponges. Although gramineous plants produce large amounts of silica in their leaves and rice husks, the mechanism of biosilicification is not
yet well understood. Here, we investigated the fundamental properties of silica bodies in rice leaves via optical microscopy, scanning electron
microscopy (SEM), and energy-dispersive X-ray analysis. The number of fan-shaped silica bodies increases in the bulliform cells (bubble-shaped
epidermal cells) during heading time. High-resolution SEM analysis revealed that the silica bodies are composed of nanoparticles dozens of

nanometers in diameter, as is the case with diatom silica. Novel effective utilization of rice straw and rice husk is also discussed.
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